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The CBM experiment is designed as a multi-purpose de-
vice which will be able to measure hadrons, electrons and 
muons in heavy-ion collisions. The core detector of the 
CBM setup is a Silicon Tracking System (STS) located in 
the gap of a superconducting dipole magnet. Electrons 
will be identified with a Ring-Imaging Cherenkov Detec-
tor (RICH), a Transition Radiation Detector (TRD), and a 
Time-of-Flight Detector (ToF). In order to measure mu-
ons the RICH will be replaced by Muon Tracking Cham-
bers (MuCh). The MuCh consists of 6 hadron absorbers 
and tracking stations in between. The first 20 cm iron 
absorber is located 5 cm behind last silicon tracking sta-
tion. FLUKA [1, 2] calculations predict an increased non-
ionizing energy loss (NIEL) level in the STS with the 
muon setup.  
The main reason for the increase of the NIEL level is 
back-scattered neutrons from the hadron absorber. This 
was studied with a simple model presented in Figure 1. It 
consists of the CBM target (250 μm Au foil), the magnet, 
and the beam pipe. The neutron flux at the position of the 
last STS station (see scoring plane in Fig. 1) was calculat-
ed with and without 20 cm iron absorber. The neutron 
distributions are shown on Figure 2 (blue and red lines). 
The number of neutrons increases up to 10 times if the 
hadron absorber was put in. In order to shield the neutrons 
from the absorber a borated polyethylene layer was 
placed between the scoring plane and the iron. The neu-
tron distributions with 5 cm neutron shielding for differ-
ent fractions of boron are presented in Figure 2 (light blue 
and green lines). The number of neutrons decreases up to 
4 times if a 5 cm 5% borated polyethylene layer was put 
between the scoring plane and the iron. Figure 3 shows 
the NIEL distribution in the last STS layer for the electron 
setup (right), for the muon setup (left), and for the muon 
setup with the neutron shielding (middle). The NIEL level 
decreases substantially if the neutron shielding is used.  
 
Figure 1: the FLUKA geometry for neutron shielding op-
timizations. 
The FLUKA study demonstrated the possibility to shield 
neutrons from the iron absorber. The 5 cm 5% borated 
polyethylene layer allows to reduce the NIEL level in the 
last STS station by a factor of up to five. 
 
Figure 2: neutron distributions in the position of the last 
STS station calculated with FLUKA. Blue line – without 
20 cm iron absorber, red – in front of the absorber without 
neutron shielding, light blue – with 5 cm 5% borated pol-
yethylene layer, and green – with 5 cm 30% borated poly-
ethylene. 
 
Figure 3: NIEL distributions in the last STS station for 35 
GeV/u Au beam after 2 months of run with an intensity of 
109 ions per second for the electron setup (right picture),   
for the muon setup with 5 cm neutron shielding (middle), 
and for the muon setup without shielding (left). 
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